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This thesis explains the current process involved in 
establishing stabilized rates for the Naval Aviation Depot 
(NADEP) Cherry Point, North Carolina.  Existing data were 
examined to aid in understanding the process for 
determining stabilized rates, workload standards, and 
workload allocation.  Additionally, this research provides 
an analysis of the inputs to the rate setting process to 
determine which has the most influence on the financial 
operating result.  A general history of working capital 
funds is provided and an explanation of the financial and 
management goals of the Navy Working Capital Fund are 
spelled out.  An assessment of existing methods was based 
on variance analysis between projected results and actual 
results.  The variance analysis suggests that the current 
methods used for determining workload standards 
consistently underestimate the number of hours required to 
complete the work.  Finally a sensitivity analysis was 
conducted to determine which input variable has the most 
influence on the net operating result.  The sensitivity 
analysis suggests that changes to workload norms have the 























































I. INTRODUCTION ............................................1 
A. PURPOSE ............................................1 
B. BACKGROUND .........................................1 
C. RESEARCH QUESTIONS .................................3 
1. Primary: ........................................3 
2. Secondary: ......................................3 
D. SCOPE OF THESIS ....................................3 
E. RESEARCH METHODLOGY ................................3 
F. SUMMARY ............................................5 
II. OVERVIEW OF WORKING CAPITAL FUNDS .......................7 
A. HISTORY ............................................7 
B. GOALS ..............................................8 
1. Management ....................................8 
2. Financial .....................................8 
C. SUMMARY ............................................9 
III. FACTORS AFFECTING OPERATING RESULTS ....................11 
A. INTRODUCTION ......................................11 
B. DEFINITIONS .......................................13 
C. RATE SETTING ......................................14 
D. WORKLOAD ..........................................16 
1. Projections ..................................16 
2. Allocations ..................................17 
E. WORKLOAD STANDARDS ................................18 
F.  SUMMARY ...........................................18 
IV. DATA COLLECTION AND ANAYLSIS ............................21 
A. INTRODUCTION ......................................21 
B. DATA MANIPULATION .................................22 
C. SENSITIVITY ANALYSIS ..............................23 
1.  Definition ....................................23 
2.  Process .......................................24 
D. VARIANCE ANALYSIS .................................33 
1.  Definition ....................................33 
2.  Process .......................................34 
E.  SUMMARY ............................................37 
V. CONCLUSION AND RECOMMENDATIONS .........................39 
A. SUMMARY ...........................................39 
B. RESEARCH QUESTIONS ................................40 
1. Primary ......................................40 
2. Secondary ....................................41 
C. RECOMMENDATIONS FOR FURTHER RESEARCH ..............43 
  
viii
APPENDIX A. REPRESENTATIVE RAW DATA .........................45 
APPENDIX B. REPRESENTATIVE WORKING DATA .....................51 
APPENDIX C. SENSITIVITY PLOTS ...............................55 
LIST OF REFERENCES ..........................................75 









Figure 1. Aircraft overhead vs. hours .......................28 
Figure 2. Aircraft overhead expense model ...................28 
Figure 3. Aircraft G&A vs. hours ............................29 
Figure 4. Aircraft G&A expense model ........................29 
Figure 5. Engine overhead vs. hours .........................30 
Figure 6. Engine overhead expense model .....................30 
Figure 7. Engine G&A vs. hours ..............................31 
































THIS PAGE INTENTIONALLY LEFT BLANK 
  
xi




Table 1. Model estimates vs. actual projections ............27 
Table 2. Sensitivity analysis ..............................32 

































I would like to thank CAPT (ret.) John E. Mutty and 
Dr. Shu S. Liao for their tutelage and guidance during this 
effort.  Also, I want to thank the Graduate School of 
Business and Public Policy for funding a research trip 
including visits to the Naval Aviation Depot at Cherry 
Point, the Naval Air Systems Command at Patuxent River, and 
the Navy Comptroller Office of Budget at the Pentagon.  
Finally, I want to acknowledge the support and 
understanding that my family provided, without which this 






























I. INTRODUCTION                    
A. PURPOSE 
The purpose of this research is to provide an 
understanding of the current process involved in 
establishing stabilized rates for Naval Aviation Depot 
(NADEP) Cherry Point, North Carolina.  Additionally, this 
research will provide an analysis of the inputs to the rate 
setting process to determine which has the most influence 
on the operating result.    
    
B. BACKGROUND 
The mission of the NADEP is to provide responsive 
worldwide maintenance, engineering, and logistics support 
to the Fleet.  Additionally the NADEP maintains a core 
industrial resource base for the Department of Defense 
(DoD), which is essential for mobilization [Ref 1].  
Organizationally, the NADEP is nested within Navy Depot 
Maintenance that also includes shipyards and Marine Corps 
depots.  Navy depot maintenance is just one part of the 
overall Navy Working Capital Fund (NWCF).  Historically the 
U.S. has had two broadly defined types of funds, stock 
funds and industrial funds.  Stock funds were essentially 
involved with supply and material management; whereas 
industrial funds provided for depot maintenance, 
transportation, and research and development [Ref 1].  
Revolving funds are primarily financed through sales 
revenue by reimbursements from customers’ appropriated 
accounts as opposed to direct appropriation.  DoD 
established the Defense Business Operations Fund (DBOF) in 
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1991 as a means to expand businesslike financial management 
practices within the department and achieve full cost 
visibility.  DBOF combined the existing stock and 
industrial funds into one fund. Then, in 1996 the Under 
Secretary of Defense, Comptroller (USD(C)) disestablished 
the DBOF and created four separate funds in its place.  
Currently, each service has a working capital fund.  There 
is also one defense-wide working capital fund and the 
Defense Commissary Agency.  The cancellation of DBOF put 
the management responsibility back on the components for 
both functional and financial aspects of their activities 
[Ref 2 page 50-5].   
WCFs recover all costs including direct costs, 
indirect costs, General and Administrative (G&A) costs, and 
any prior year gains or losses through stabilized billing 
rates charged to customers.  The goal of each WCF is to 
operate on a break-even basis over time.  However should a 
profit or loss occur, the WCF would either lower, or raise, 
the billing rate in a subsequent year to realize sufficient 
revenue to cover costs and neutralize the profit or loss.  
The term “Net Operating Result” (NOR) is the annual profit 
or loss that resulted from the preceding year of 
operations.  The NOR is a function of the stabilized rate, 
actual workload, and labor efficiency.  The long-term 
accumulation of the net operating results is called the 
accumulated operating result (AOR).  Each year business 
activities strive to attain a break even AOR by adjusting 
rates based on the anticipated workload, and the previous 
year’s NOR.  Profits in one year result in rebates to 
customers in the next year in the form of lower rates 
whereas losses have the opposite effect. 
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C. RESEARCH QUESTIONS 
The following questions were addressed during this 
research: 
1. Primary: 
Which of the three main input variables (stabilized 
rates, workload standards, or workload allocation) has the 
most influence on the outcome of the net operating result? 
2. Secondary: 
(1) How effective are the current models at achieving 
the desired results? 
(2) Where should management focus its attention to get 
the most return on effort? 
(3) Can existing data be used to develop a new 
forecasting model? 
  
D. SCOPE OF THESIS 
Existing data were examined to understand the process 
for determining stabilized rates, workload standards, and 
workload allocation.  An assessment of existing methods was 
based on the projected results versus actual results.  
Finally a sensitivity analysis was conducted to determine 
which input variable has the most influence on the net 
operating result. 
 
E. RESEARCH METHODLOGY 
The methodology used in this thesis research consisted 
of literature reviews, interviews, historical data 
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collection and analysis, and evaluation of existing 
methods. 
(1) Literature review:  A literature review was 
conducted including DoD policy publications, General 
Accounting Office (GAO) reports, previous theses, and DoD 
budget material.  The emphasis of the review concerned 
policy, rate setting processes, and general performance 
difficulties at depot maintenance activities. 
(2) Interviews:  Interviews were conducted with budget 
analysts at the Navy Comptroller level to get a broad 
perspective on how NADEPs fit into the overall NWCF 
picture.  Then interviews were conducted with industrial 
competencies at the Naval Air Systems Command (NAVAIR) to 
get a finer level of detail on the rate setting process and 
to see how NADEP Cherry Point fits into the overall NADEP 
picture along with Jacksonville and North Island.  Finally, 
interviews were conducted at NADEP Cherry Point to get the 
specific level of detail to see how Cherry Point manages 
the rate setting process, the workload standard process, 
and the changes from the plan to actual workload 
allocation.  Interviews at Cherry Point included a tour of 
the facility to help understand the magnitude of the 
operation and the level of detail required to make quality 
projections. 
(3) Historical data collection and analysis:  Data 
were collected and analyzed for the three most recent 
complete years (FY 99, 00, and 01) on planned workload 
standards compared to actual hours to complete work, and on 
the rates submitted compared to the final stabilized rates 
approved, and on projected workload allocation compared to 
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the actual work that materialized.  These data were 
collected in four specific arenas, H-46 and H-53 
helicopters and T-58 and T-64 turbine engines.  
(4) Evaluation of existing methods:  Existing methods 
were evaluated simply by comparing forecasted outcomes and 
actual outcomes. The data were analyzed to determine if 
there was any pattern in the variance, either cyclical or 
long term trend that could be used to develop a better 
model to predict NOR. 
 
F. SUMMARY 
The intent of this chapter was to introduce broad 
topics and give the reader a general perspective on the 
scope of the research.  The following chapter details the 
history and goals of WCFs and explains why and how changes 
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II. OVERVIEW OF WORKING CAPITAL FUNDS 
A. HISTORY 
Title 10 USC section 2208 authorizes the Secretary of 
Defense to establish working capital funds (WCF) for 
industrial type activities.  WCF’s are revolving accounts 
and get their name from the circular flow of funds that 
replenish the initial working capital, called a corpus.  
The corpus is established through an appropriation or 
transfer from an existing revolving account and is used to 
finance the initial cost of goods and services.  Customers 
place orders and the WCF finances the work to complete the 
order by drawing down the corpus.  Then the customers get 
billed for the work based on the stabilized rate set for 
the goods and services.  Finally, the customers remit 
payment from their appropriated funds to replenish the 
working capital [Ref 2 page 50-1].   
Prior to 1991, there were nine working capital funds 
within the DoD, four stock funds and five industrial funds.  
In 1991, the Defense Business Operations Fund (DBOF) was 
established by consolidating the existing nine funds along 
with several appropriated fund support activities [Ref 3 
page 11].  In 1996, the Under Secretary of Defense 
(Comptroller) reorganized the DBOF and created the four 
working capital funds that we have today.  In 1997, a 
separate working capital fund was established for the 
Defense Commissary Agency.  This thesis is specifically 






The main management objective of the NWCF is to 
achieve full cost visibility and total cost recovery for 
the business operations that the Navy conducts.  Full cost 
visibility allows managers to focus attention on the total 
cost of DoD business functions and promote active cost 
management [Ref 1].  Some further management objectives 
according to the Navy Comptroller Manual volume five are to 
provide managers incentive to improve cost estimating and 
cost control through the use of cost standards and 
contractual relationships between producers and ordering 
agencies.  Additionally, the NWCF provides authority and 
flexibility required to procure and use manpower and other 
resources effectively by encouraging cross servicing among 
military departments for more economical use of facilities. 
2. Financial  
The financial objective of the NWCF is to break even 
over the long term meaning there is neither financial 
profit nor loss [Ref 2 page 50-2].  Through customer 
billing the NWCF is expected to recover the total cost of 
operations including overhead and general and 
administrative expenses.  Labor, material, and overhead 
rates are negotiated based on predicted workload and costs 
in order to achieve the goal of a zero Net Operating Result 
(NOR) over time.  Since rates are determined based on 
predictions, the invariable changes to the plan result in 
either higher or lower than expected revenue.  The 
resultant profit, or loss, is corrected the following year 




Working capital funds have been in existence since the 
late 1940’s and have changed many times in the last fifty 
years.  Through the years, and particularly recently, the 
budget has been getting tighter and Secretaries of Defense 
have increasingly been more interested in getting larger 
bang for the buck.  As a result, the DoD revolving funds 
have transformed more over the last decade than in the 
previous fifty years.  Since 1991, stock and industrial 
funds were combined with appropriated support activities to 
form the DBOF, and then in 1996, DBOF was devolved back 
into separate funds for each service and one defense wide 
working capital fund.  In 1997, the Defense Commissary 
Agency became its own separate WCF.  The current structure 
is comprised of the Navy Working Capital Fund, the Army 
Working Capital Fund, the Air Force Working Capital Fund, 
the Defense-wide Working Capital Fund, and finally the 
Defense Commissary Agency.  These changes seem to be in 
congruence with the management goals that were discussed 
previously.  The working capital fund concept itself does 
not save money, instead it increases cost visibility, which 
gives managers the flexibility to control costs, increase 
efficiencies, and make informed budget decisions [Ref 1]. 
The next chapter examines some detailed factors 
affecting the bottom line at the NADEP including the rate 
setting process along with describing how workload 
projections are made and the process of determining 
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III. FACTORS AFFECTING OPERATING RESULTS  
A. INTRODUCTION 
Prior to fiscal year 1975, depots were allowed to 
adjust the prices charged to customers quarterly for cost 
increases.  Frequent changes made it difficult for 
appropriated fund customers to execute their budgets 
effectively due to the uncertainty of the costs associated 
with the work.  Rate stabilization was established in 1975 
to protect customers from cost uncertainties.  The intent 
of the policy was to ensure customers would not have to 
reduce programs during the year of execution due to higher 
than expected prices.  In turn, this allowed customers to 
provide more reliable estimates to providers.  Ultimately, 
this should result in better planning for the efficient use 
of WCF resources [Ref 4 page 3].  
DWCF Rate setting is grounded in the DoD Planning, 
Programming, and Budgeting System (PPBS).  In order for the 
WCF financial structure to work as intended, customers must 
be provided with resources to purchase good and services 
from providers.  At the same time, providers must, in 
anticipation of orders, have the authority to incur costs 
to provide goods and services to the customers.  The PPBS 
is used to justify customer resource requests and provides 
the needed authority for WCFs to incur costs.  In the 
planning phase of the PPBS, managers try to determine the 
nature and amount of infrastructure needed to support the 
DoD requirements.  Then during the programming phase 
resources are matched against validated requirements in the 
form of the Program Objectives Memorandum (POM).  
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Customers, within resource constrained guidance, specify 
the appropriated funds they anticipate needing to purchase 
goods and services from the WCF.  This “anticipated demand” 
is the basis for determining the size and makeup of the 
workforce, capital investment projects, and inventory 
levels.  During the budget formulation, components are 
responsible for balancing WCF budgets with the customers’ 
appropriated fund requirements [Ref 5 chapter 3].  The 
Stabilized rates are established through the budget process 
based on anticipated workload and estimated costs.  The 
stabilized rates are designed to ensure that customers pay 
for the true full cost of goods and services they receive 
from the providers.  Although rates are determined to 
recover the total cost of operations including labor, 
production overhead, and G&A overhead, there are two areas 
considered overhead that are not financed through customer 
rates.  Specifically, the costs to maintain a surge 
capacity and the costs to procure and maintain war reserves 
or other capabilities required to meet an operational 
contingency are reimbursed from a direct appropriation [Ref 
6 page 9-10]. 
The essence of rate stabilization is that rates are 
set for the entire fiscal year.  The approved rates are 
used as the basis for each customer’s appropriation.  
Additionally, the policy of rate stabilization protects 
customers from unforeseen changes in costs, which in turn 
allows for more accurate planning and budgeting for WCF 
support requirements.  In other words, this policy should 
reduce the fluctuations in planned work and permit more 
effective utilization of resources [Ref 1]. 
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In order to start from a common foundation the next 
section will define some general terms.  
 
B. DEFINITIONS 
These general definitions will serve to remove 
ambiguity and are necessary for common understanding of the 
process described following this section.  
Recall from previous discussion that the Accumulated 
Operating Result (AOR) is the accumulation of successive 
years Net Operating Results (NOR). Recoupment is a factor 
added to the stabilized rate to achieve zero AOR in the 
following year.  For example, suppose for the previous year 
the AOR was negative meaning the activity had a financial 
loss carryover from previous years.  Once the appropriate 
rate is determined that achieves a projected zero NOR for 
the current year, some recoupment factor is added to the 
rate to compensate for the prior year loss and consequently 
bring the AOR to zero as well.  Surcharges are also added 
to break-even rates to finance capital investments and 
other extraordinary items.  
A Direct Labor Hour (DLH) refers to all work 
physically performed and traceable to a specific job.  DLH 
includes hands-on maintenance, repair, overhaul, and 
testing, etc. that can be directly traced to a unit output.  
It does not include supervisory work or other support or 
indirect labor, which instead are included in overhead 
expenses [Ref 6 page 9-27]. 
Workload is the actual amount of orders that are 
worked by an activity.  Anticipated workload is one of the 
most important variables in the process of setting billing 
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rates.  A workload standard is the average number of DLHs 
that should be required to perform a given task.  The 
workload standard is negotiated annually and is based on 
both historical data and engineering standards developed 
using time, method, and motion studies for typical work.  
The stabilized rate is the final adjusted and approved cost 
per DLH that customers are charged for goods and services.  
In the case of fixed price work, which is the majority of 
business at NADEP Cherry Point [Ref 7], multiplying the 
workload standard by the stabilized rate then adding the 
standard material cost results in a firm fixed price for a 
given product or service.   
 
C. RATE SETTING 
The process for establishing stabilized rates 
generally begins about two years before the rates go into 
effect.  Managers develop workload projections based on 
customer input.  They use the projections to (1) estimate 
the number of people they will need to accomplish the work, 
(2) prepare a budget that identifies expected labor, 
material, and other costs, and (3) develop rates that, when 
applied to the expected workload, allow them to recover 
full costs from the customers [Ref 8 page 7].  Because 
rates are based on expected costs and workload, higher than 
expected costs or lower than expected customer demand can 
cause the WCF to incur losses.   
Program rates are based on full cost recovery that 
includes direct labor rates, production overhead expense 
rates, G&A overhead expense rates, surcharges, recoupment, 
and adjustments.   
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Labor rates are developed in three steps.  First, an 
acceleration rate is calculated that recognizes the costs 
of leave and fringe benefits.  Labor acceleration is 
provided from the DoD Comptroller and is applied as an 
across the board percentage to all hours worked.  Second, 
historical average hourly rates, adjusted for anticipated 
promotions, raises, and step increases are determined and 
used as a baseline.  Finally program labor rates are 
computed by multiplying the labor acceleration by the 
baseline, the product is then divided by the labor hours 
allocated and the result is the program’s labor rate.  The 
number of labor hours allocated is simply the product of 
the workload standard and the volume of anticipated 
workload.   
Production overhead rates are developed for each 
production work center and may include indirect materials, 
indirect contractual services, indirect labor, and 
depreciation expense.  The estimated production overhead 
expense divided by the total allocated hours equals the 
production overhead rate per each DLH for each program.  
Production overhead expense rates may be different for each 
program.   
The G&A overhead rate is a single rate developed for 
all cost centers and spreads the estimated G&A expense to 
all direct work performed.  G&A can include all material, 
contractual services, civilian labor, depreciation, and 
other expenses that occur in a G&A cost center.  The G&A 
rate is the total estimated G&A expense divided by the 
total allocated DLH for the entire activity.   
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Recoupment is a factor added to the rate to neutralize 
prior year gains or losses from operations.  If there were 
prior year gains, the recoupment could be negative which 
would result in a lower rate for customers.  Surcharges are 
added to the rate in the current year to finance periodic 
or extraordinary expenses in future years such as large 
capital investments, or regulatory compliance items etc 
[Ref 9].   
From the calculations mentioned above, each program 
gets a stabilized program rate, which is the sum of labor 
rates, production overhead rates, G&A rates, recoupments, 




As mentioned in previous discussion, customers 
estimate anticipated workload and provide those projections 
through the budgeting process.  In laymen’s terms, NAVAIR 
works with the Type Commanders and the expected 
appropriated budget to predict what work will need to be 
accomplished.  NAVAIR and the Type Commanders reach a 
balance between what needs to be accomplished and what they 
can reasonably afford [Ref 10].  As with all budgeting 
functions, workload is forecast as an intricate mix of 
requirements and resources.  WCF managers use the 
projections to estimate the labor force and infrastructure 
requirements to meet the anticipated demand.  Accurate 
workload projections are essential for the WCF because the 
anticipated demand drives so many of the factors that 
affect NOR.  Anticipated customer orders affect anticipated 
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staffing, anticipated infrastructure requirements, and 
anticipated cost and mix of materials.  Rates are developed 
from the anticipated DLHs, which is the product of the 
workload standard and the anticipated workload.   
2. Allocations  
NAVAIR’s goal in allocating workload to the NADEPs is 
to provide the fleet what it needs to the maximum extent 
possible within the resource constraints they have [Ref 
10].  The NADEP has no control over the induction rate or 
the volume of work that materializes.  They do their best 
to forecast based on historical data or known requirement 
changes.  Spikes in workload are first handled with 
overtime, if the work can be completed with less than ten 
percent of the amount budgeted for overtime, otherwise 
contractors are brought in to cover the requirements for 
direct labor during the spike period [Ref 7].   
If actual workload is less than projected, then either 
artisans shift to an area where they are less skilled and 
therefore less efficient or direct labor becomes indirect 
labor.  The result is either workload standards will not be 
met or the rate was set too low to recover increased 
overhead costs.  In addition because of the sheer volume of 
workload, deviations in workload mix lead to skill level 
inefficiencies, inventory problems and possible bottlenecks 
in production flow.  Deviations from plan in workload 
volume involve rate, or price, variances, whereas 
deviations in workload mix involve workload standard, or 




E. WORKLOAD STANDARDS 
Workload standards are the normal expected direct 
labor hours that it should take to complete a specific 
task.  Engineers at the NADEP using historical performance 
data, as well as documented engineering standards using 
time, method, and motion studies assign the standards.  
NAVAIR validates and approves the engineering studies 
performed by the NADEP. Workload standards are a key 
component in the whole process because the standards are 
the basis that NAVAIR uses to provide funded hours to the 
NADEPs and funded hours are one factor used in determining 
stabilized rates.  The employees interviewed at both the 
NADEP and NAVAIR were extremely confident in the validity 
of the engineering standards and the algorithm used to 
develop the workload standards. 
 
F.  SUMMARY   
Since the majority of work at Naval Aviation Depot 
(NADEP) Cherry Point is fixed price work, the process of 
setting stabilized rates is extremely important for 
attaining the NOR goal.  Other factors that influence NOR 
are the ability of management to reliably predict expected 
workload and cost of materials.  Still another variable is 
the efficiency of the workforce measured by how closely 
actual labor hours compare to the standard hours called 
workload standard. The rate setting process is very 
involved and each variable is dependent on the other in 
some fashion. 
There are many moving parts that need to be 
coordinated in order to achieve the desired operating goal 
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at each NADEP.  WCF managers have the responsibility to 
take input from various sources, apply algorithms to 
account for historical performance and future uncertainty, 
and come up with a rate that they think will facilitate 
achievement of the desired operating result.  The 
stabilized rate along with the negotiated workload standard 
and the actual workload determine the activity’s NOR.   
Now, with an understanding of the current process 
involved in establishing stabilized rates at NADEP Cherry 
Point, in the next section we will conduct an analysis of 
the results at Cherry Point in four areas.  CH-46 and CH-53 
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IV. DATA COLLECTION AND ANAYLSIS 
A. INTRODUCTION 
The primary data were collected by two principal means 
consisting of interviews with various employees from NADEP 
Cherry Point, NAVAIR, and the Navy Comptroller’s Office of 
Budget, as well as financial results and figures collected 
from NADEP Cherry Point.  
The interviews were conversational in nature and were 
used to get a general feel of what the people from 
different parts of the organization perceived as the key 
variables that affected operating results.  There was an 
overwhelming consensus that the engineering studies 
provided accurate and realistic workload norms.  This 
sentiment was echoed at both the NADEP and NAVAIR.  The 
NADEP cited two chief issues that made it difficult for 
them to meet the desired NOR targets: firstly, workload 
allocation being significantly less than original 
projections and secondly, workload mix being significantly 
different from that which was projected.  Since rates were 
based on projected workload, if the expected volume of work 
did not arrive, then the rates would be too low to recover 
all the expenses.  Along those same lines, if a particular 
skill set of artisans was hired in anticipation of work, 
but a different mix of work arrived, then it would seem 
that labor inefficiencies would certainly exist.     
The NADEP provided historical data from fiscal years 
1999, 2000, and 2001.  The data included a detailed 
breakout of billing gain or loss on each job order number 
for CH-46 and CH-53 helicopters as well as for T-58 and T-
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64 engines.  These spreadsheets included workload norms 
versus actual hours, standard versus actual material costs, 
the approved rate and fixed price for each job.  Each 
spreadsheet also included actual costs for labor, 
production overhead, G&A, and an “other costs” category.  
The other cost category includes contractor direct labor 
hours for each job order.  Billing rates were also provided 
that broke the stabilized rate into its component parts 
such as direct labor, production overhead, G&A overhead, 
recoupment, surcharge, and adjustment.  Finally workload 
projections and actual execution figures were provided for 
the volume of work accomplished.  Refer to Appendix A. for 
a representative snapshot of the actual data that were 
provided for this research.  The scope of this thesis was 
to look only at workload norms, workload projections / 
allocations, and stabilized rates.  Factors of the NADEP’s 
revenue that were not affected by changes to these 
variables, namely material costs and any surcharges, 
recoupments, or adjustments; were therefore removed from 
the actual data before any analysis was made. 
 
B. DATA MANIPULATION 
The data were normalized to isolate all the variables 
that were beyond the scope of this research.  The billing 
gains and losses were manipulated to delete the influence 
of material costs and any surcharge or recoupment factors.  
The allowed standard material costs were deducted from the 
actual revenues while at the same time the actual cost of 
materials was taken out of the expense category.  
Additionally, all surcharges, recoupments, and adjustments 
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were cut out of the stabilized rate and the cumulative 
contribution of these factors was taken out of the billing 
gain or loss for each job.  Ultimately the “approved 
stabilized rate” for each fiscal year used in the 
calculations was simply the sum of the approved direct 
labor rate, the production overhead rate, and the G&A rate.  
Consequently, revenues were counted as the product of the 
normalized approved rates multiplied by the approved 
workload standard for each job order number.  The financial 
gain or loss for each job was determined by the difference 
between this new revenue figure and the actual costs for 
labor, overhead expense and G&A expense.  The effect of 
manipulation of the data was that the only variables used 
in the determination of the billing gain or loss were the 
variables of interest to this thesis.  Refer to Appendix B. 
to see a representative snapshot of the data used in the 
calculations.  In order to analyze which of the input 
variables (workload projection, workload standards, or rate 
setting) had the most influential affect on the net 
operating result, a sensitivity analysis was conducted. 
 
C. SENSITIVITY ANALYSIS 
1.  Definition 
Sensitivity analysis is a method of determining how 
much an outcome will change in response to a given change 
in an input variable when all other things are held 
constant.  The analysis begins with a base case scenario, 
which for this research was the actual billing result using 
actual workload norms, actual workload volume projections, 
and the actual stabilized rates.  Each variable was then 
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changed above and below the actual value and a new billing 
result was projected using these changed values for the 
input variables.  Finally the set of billing result values 
were plotted against the variable that was changed.  The 
slope of the line indicates the relative sensitivity of the 
outcome to the changed variable; the steeper the slope the 
more sensitive the outcome is to changes in that variable. 
[Ref 11] 
2.  Process 
The three variables that were analyzed were workload 
norms, workload projections, and stabilized rates.  The 
data that were provided by NADEP Cherry Point were used as 
the basis for all calculations.  Using the hypothesis that 
approved rates are based on projected workload norms from 
the A-11 budget submission, for this analysis, workload 
norms were taken from the NWCF A-11 budget submission for 
each fiscal year provided by the NADEP.  These norms were 
increased and decreased by ten percent for the sensitivity 
analysis. 
Workload projections, or estimated volume, also came 
from the NWCF A-11 budget submission for each fiscal year.  
To get the annual projected workload, the quarterly 
induction projections were added for each fiscal year 
ignoring carry in and carry out figures.  The rationale for 
ignoring carry in was that those jobs were accounted for in 
a previous fiscal year therefore the revenue received did 
not contribute to the operating result in the current year.  
Additionally, in general the NADEP was in dynamic 
equilibrium, meaning that net inflow was equal to net 
outflow so actual inductions were equal to the amount of 
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work completed in each fiscal year.  Some job order numbers 
were labeled as outliers and not included in the 
calculations if the figures provided could not be 
duplicated.  In that case, the actual volume of work for 
calculation purposes differed from the execution figures 
provided by the NADEP.  The workload projections were 
decreased by the same percentage as the reduction in 
execution so as not to overly influence the workload 
allocation computations.  For example, if workload 
execution was actually 30 units but only 28 units were used 
for the calculations, then the original workload projection 
was multiplied by 28/30 to keep the proportional difference 
between actual volume and projected volume the same.  The 
workload projections were increased and decreased by ten 
percent for the sensitivity analysis. 
Stabilized rates are a function of both the workload 
projections and the workload norms.  A method was needed 
for determining new rates based on changes to either 
workload norms or workload projections.  In order to 
determine what rates would have been, given a change of ten 
percent in norms and workload projections, a model was 
needed to predict production overhead (OVHD) and G&A 
expense (G&A) based on projected hours.   
A technique called regression analysis was used, which 
tries to quantify the relationship between two or more 
variables.  Generally regression is used to describe the 
value of the dependent variable on the basis of one or more 
independent variables [Ref 12].  For this research the 
assumption was that the relationship between projected 
hours and overhead expense was linear, meaning that if 
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hours, the independent variable, were plotted against 
expense, the dependent variable, a straight line could be 
used to approximate the relationship.   
To accomplish the regression, the actual workload 
projections were multiplied by the actual workload norms to 
determine the actual estimated funded hours for each year.  
Assuming that the OVHD and G&A rates were set to recover 
the total amount of anticipated OVHD and G&A expense for 
that year, a regression was completed using the total OVHD 
and G&A expense versus the projected hours for each year to 
determine a basic predictor for both OVHD and G&A based on 
projected hours.  Unfortunately, the model is only based on 
three data points, which admittedly is not the best 
technique for statistically accurate results.  However in 
this case three data points were all the data that were 
available and the regression results produce reasonably 
accurate predictions when compared to the actual results.  
See Table 1 for a comparison of the model projections 
versus the actual projections.  The actual regression 
models can be viewed in Figures 1 through 8.  The large 
percentage error between the engine overhead model 
prediction and the actual prediction is a function of using 
only three data points and a relatively large, 12%, change 
in rates between fiscal years 2000 and 2001.  The model 
could be made better by including many more data point for 
several years worth of data, but that was beyond the scope 
to this research.  
Based on the simple regression results, the OVHD and 
G&A expenses that would have occurred were estimated for  
 
  27
  Model Actual % Error 
1999 Aircraft OVHD 23,211,595 23,546,583 -1.42 
 Aircraft G&A 10,039,101 10,173,539 -1.32 
 Engine OVHD 4,822,261 4,443,843 8.52 
 Engine G&A 1,100,224 1,062,641 3.54 
2000 Aircraft OVHD 22,532,993 22,048,881 2.20 
 Aircraft G&A 9,064,952 8,857,523 2.34 
 Engine OVHD 6,900,327 6,919,143 -0.27 
 Engine G&A 1,586,399 1,588,327 -0.12 
2001 Aircraft OVHD 20,938,444 21,080,442 -0.67 
 Aircraft G&A 6,775,941 6,831,795 -0.82 
 Engine OVHD 4,711,284 5,070,068 -7.08 
 Engine G&A 1,074,260 1,109,966 -3.22 
Table 1. Model estimates vs. Actual projections 
 
the new projected hours as a result of the change in input 
variables.  To determine production overhead and G&A rates 
used for the sensitivity analysis the variable ‘norms’ was 
changed ten percent above and ten percent below the actual 
value.  With each new value for the norms variable, the 
model was used to estimate what the overhead expense and 
G&A expense would have been given the change in norms.  To 
determine what the approved rate would have been given the 
change in norms, the new estimated expense was divided by 
the new projected hours, again the assumption being that 
the rates are established to recover the total anticipated 
cost for the fiscal year.  The actual labor rates were used 
without manipulation since higher authority provides labor 
acceleration rates and the NADEP knows the mix of employees 
on hand to determine labor rates.  The billing result was 
recalculated based on the changed norms and the rates that 
would have been in effect with the changed norms using the 
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Regression Analysis: Projected aircraft production overhead expense versus 
Projected hours 
 
The regression equation is 
Aircraft OVHD Expense = 17151704 + (8.22 * Projected hours) 
 
Predictor        Coef     SE Coef          T        P 
Constant     17151704     1895185       9.05    0.070 
Projecte        8.216       3.016       2.72    0.224 
 
S = 605580      R-Sq = 88.1%     R-Sq(adj) = 76.2% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 2.72089E+12 2.72089E+12      7.42    0.224 
Residual Error     1 3.66727E+11 3.66727E+11 
Total              2 3.08761E+12 
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Regression Analysis: Projected aircraft G&A expense versus Projected hours 
 
 
The regression equation is 
Aircraft G&A expense = 1339988 + (11.8 * Projected hours) 
 
Predictor        Coef     SE Coef          T        P 
Constant      1339988      792453       1.69    0.340 
Projecte       11.791       1.261       9.35    0.068 
 
S = 253217      R-Sq = 98.9%     R-Sq(adj) = 97.7% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 5.60346E+12 5.60346E+12     87.39    0.068 
Residual Error     1 64118987620 64118987620 
Total              2 5.66757E+12 
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The regression equation is 
Engine OVHD expense = 860457 + (51.4 * Projected hours) 
 
Predictor        Coef     SE Coef          T        P 
Constant       860457     1414172       0.61    0.652 
HOURS           51.45       15.40       3.34    0.185 
 
S = 521805      R-Sq = 91.8%     R-Sq(adj) = 83.6% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 3.04050E+12 3.04050E+12     11.17    0.185 
Residual Error     1 2.72280E+11 2.72280E+11 
Total              2 3.31278E+12 
 
Unusual Observations 
Obs      HOURS       OVHD         Fit      SE Fit    Residual    St Resid 
  2     117393    6919143     6899970      521453       19173        1.00 X 
 
X denotes an observation whose X value gives it large influence. 
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The regression equation is 
Engine G&A expense = 173339 + (12.0 * Projected hours) 
 
Predictor        Coef     SE Coef          T        P 
Constant       173339      140592       1.23    0.434 
HOURS          12.037       1.531       7.86    0.081 
 
S = 51876       R-Sq = 98.4%     R-Sq(adj) = 96.8% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 1.66447E+11 1.66447E+11     61.85    0.081 
Residual Error     1  2691105144  2691105144 
Total              2 1.69138E+11 
 
Unusual Observations 
Obs      HOURS        G&A         Fit      SE Fit    Residual    St Resid 
  2     117393    1588327     1586421       51841        1906        1.00 X 
 
X denotes an observation whose X value gives it large influence. 
 
Figure 8.   Engine G&A expense model 
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The same calculations were performed for a ten percent 
increase and decrease in workload projections.  The last 
step was to plot the new projected values of NOR against 
each variable that changed to see which variable caused the 
steepest slope to occur.  Table 2 shows a comparison of 
relative sensitivity of operating result to changes in 
input variables.  Larger numbers in Table 2 equate to 
steeper slopes and therefore more sensitivity.  The full 
set of plotted lines can be seen in Appendix C. 
 
 Aircraft   Engines   
 Norms WKLD Rates Norms WKLD Rates 
1999 48.3 21.9 64.9 90.4 27.3 16.1 
2000 49.9 19.7 45.1 92.3 12.3 16.3 
2001 50.9 45.7 51.9 94.1 23.1 11.8 
Table 2. Sensitivity analysis  
 
Based on the sensitivity analysis, it appears that the 
aircraft work center operating result is strongly 
influenced by changes to workload norms and changes to 
approved rates while less influenced by differences between 
projected and allocated workload.  The engine work center 
operating result appears to be most strongly affected by 
changes to workload norms and to a lesser extent by 
workload projections and changes to rates.  The plots of 
changes to workload projections for 1999 and 2001 did not 
produce reliable slope indications.  This was a function of 
using very few data points and a large percentage increase 
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in OVHD and G&A rates during that time period.  The 
sensitivity analysis would most likely be improved by 
increasing the number of data points in the original 
regression model. 
 
D. VARIANCE ANALYSIS 
1.  Definition 
Any deviation from a planned result can be defined as 
a variance.  A variance can result from myriad factors 
including differences between planned and actual activity 
level, changes from planned cost of inputs, changes from 
the planned efficiency of the workforce, or any number of 
other factors.  A favorable variance is one that, taken 
alone, results in additional operating profit while an 
unfavorable variance is one that, taken alone, results in 
decreased operating profit [Ref 13 page 669].  The general 
model for cost variance analysis is the comparison of 
actual input quantities and prices with standard input 
quantities and prices at the actual activity level.  The 
total variance can be further broken down into price 
variance and efficiency variance.  Price variance is 
defined as the difference between actual costs and budgeted 
costs arising from changes in the cost of inputs to a 
production process.  Efficiency variance is the difference 
between budgeted and actual results arising from changes in 
inputs that were budgeted per unit and the actual quantity 
of inputs used per unit. [Ref 13 page 705]  The workload 
norms for each output at the NADEP are the standard number 
of hours that it should take workers to complete the job.  
The stabilized rate can be thought of as the standard price 
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per direct labor hour.  Using these standard costs one can 
compute a price and efficiency variance for each output at 
the NADEP. 
2.  Process 
This thesis looked specifically at the work for H-53 
and H-46 aircraft, and T-64 and T-58 engines.  As mentioned 
earlier the stabilized rate is composed of different 
segments including direct labor, production overhead, G&A 
expense, and a factor for surcharges, recoupments, and 
adjustments.  An analysis was made for variance caused by 
labor, OVHD, and G&A only.  The standard rates for these 
three inputs were determined by disaggregating the approved 
stabilized rates that were provided by NADEP Cherry Point 
in the form of billing rate sheets for each fiscal year.   
The actual labor costs were compared to what the labor 
costs should have been at the actual activity level using 
the standard approved labor rates.  This difference is the 
price variance as described above.  The labor price 
variance can be thought of as a rate variance.  It is the 
variation caused by the actual labor rate being different 
from the standard labor rate.  In the case of the NADEP the 
standard labor rate is the approved direct labor portion of 
the stabilized rate.  To determine the efficiency variance, 
the labor costs that should have occurred given the actual 
number of hours is compared to the labor costs that should 
have occurred for the actual level of activity using the 
standard hours.  This variance gives you an idea of how 
closely your workforce met the standard hours.  Favorable 
variance here would mean that the labor hours required for 
the actual output level were less than the standard 
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allowed.  In some sense one could say that the employees 
were working more efficiently than the standard because 
they produced the output with fewer hours than the norms 
allowed.  Efficiency variance however is not simply a 
measure of efficiency; one has to also consider the 
standards.  A consistently favorable efficiency variance 
may signal that the standards are not accurate and should 
be decreased to be more in line with actual results.  A 
comparison of the variances can be seen in Table 3. 
Table 3 is broken out by fiscal year and then again by 
work center within each fiscal year.  Rate variances are 
listed in the left column in the following order, Labor 
rate variance, production overhead rate variance, and G&A 
rate variance.  Efficiency variances are listed in the 
right column, again in the order of labor, production 
overhead, and G&A.  Negative numbers in the Table 3 equate 
to favorable variances and positive numbers equate to 
unfavorable variances.  Some trends are immediately 
noticeable from the table.  For example, during the three 
years studied there was only one favorable labor rate 
variance.  This variance includes both government civilian 
labor and contracted labor in aggregate.  Additionally, the 
proportional magnitude of the labor rate variance is 
similar for the aircraft work center and the engine work 
center.  Another trend that can be noticed is that the 
efficiency variances are unfavorable most of the time.  In 
fiscal years 2000 and 2001 each efficiency variance is 
unfavorable for every work center. 
  36
 
   Favorable Unfavorable  Favorable Unfavorable
1999 H-46 LRV 1,099,630 LEV   2,213,293 
  ORV 1,131,732 OEV   2,499,737 
  GRV     (832,789) GEV   1,080,037 
 H-53 LRV    801,800 LEV    (161,650) 
  ORV 1,877,240 OEV    (182,571) 
  GRV     (690,820) GEV      (78,881) 
 T-64 LRV    299,561 LEV    (200,363) 
  ORV     (471,381) OEV    (429,052) 
  GRV     (152,978) GEV    (102,598) 
 T-58 LRV    148,079 LEV      235,362 
  ORV     (375,700) OEV      503,998 
  GRV       (98,172) GEV      120,519 
     
     
2000 H-46 LRV 1,019,558 LEV   2,127,455 
  ORV 2,084,294 OEV   2,401,228 
  GRV    278,169 GEV      964,626 
 H-53 LRV    401,194 LEV   1,044,605 
  ORV 1,493,503 OEV   1,179,032 
  GRV       67,694 GEV      473,643 
 T-64 LRV    625,800 LEV      271,201 
  ORV    227,918 OEV      554,058 
  GRV       (14,312) GEV      127,187 
 T-58 LRV    423,095 LEV      176,341 
  ORV     (100,769) OEV      360,262 
  GRV  (1,033,036) GEV        82,700 
     
     
2001 H-46 LRV     (162,449) LEV      894,179 
  ORV  (2,668,244) OEV   1,325,483 
  GRV 1,575,917 GEV      429,565 
 H-53 LRV      12,652 LEV      289,205 
  ORV  (1,004,127) OEV      428,701 
  GRV     731,775 GEV      138,934 
 T-64 LRV    124,126 LEV      176,063 
  ORV  (1,066,128) OEV      389,501 
  GRV    214,181 GEV        85,272 
 T-58 LRV    109,608 LEV      104,617 
  ORV  (1,052,652) OEV      231,444 
  GRV    240,939 GEV        50,669 
 
Table 3. Variance comparisons 
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A third trend that can be observed is that the magnitude of 
the efficiency variance, in both absolute and percentage 
terms, is much higher in the aircraft work center.  A final 
trend that one can observe is that the oldest, H-46, 
airframe has the largest unfavorable efficiency variance.  
  
E.  SUMMARY 
This analysis seems to support the need for increasing 
the workload norms at NADEP Cherry Point.  The variance 
analysis indicated a strong tendency for the efficiency 
variance to be unfavorable.  A consistently unfavorable 
efficiency variance may signify that the workload norms are 
set lower than the amount of work actually required.  This 
may be due to the fact that the engineering models are not 
directly accounting for the increasing age of the aircraft 
and the scope of work required to bring the older 
helicopters up to specification is not being accounted for 
[Ref 14].  Another reason for an unfavorable efficiency 
variance might be caused by workload mix being 
significantly different from the projected mix.  As 
discussed earlier, employees who are moved to areas other 
than their dominant skill set, will most likely require 
more time than the standard to complete work.  The 
sensitivity analysis indicates that for both aircraft and 
engines, changes to the workload norms have a relatively 
large influence on the operating result.   A closer look at 
workload norms may be called for in this case.   
There are also some findings that are counter-
intuitive.  For example during the interviews with 
  38
employees from NADEP, workload allocations were often 
brought up as a possible explanation for operating results 
being less than desired.  It does seem reasonable that if 
workload is projected higher than execution, then the rates 
would have been set too low to recover actual expenses and 
the result would be an operating loss.  The sensitivity 
analysis however, seems to indicate that changes to 
workload projections have the smallest effect on the 
operating result relative to the other input variables.  
Some recommendations and conclusions will be discussed in 
the next section. 
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V. CONCLUSION AND RECOMMENDATIONS 
A. SUMMARY 
The business operations within the Navy Working 
Capital Fund, specifically NADEP Cherry Point, are 
extremely complicated.  Rates, or prices, are set to 
recover the full cost of doing business including direct 
labor, production overhead, and general and administrative 
expenses.  However not all overhead, for example that 
associated with maintaining war contingency capability, is 
included in the stabilized rate.  Determining rates is a 
complex process that begins two years prior to the year the 
rates will actually be used and is tied to the PPBS 
process.  In addition to cost recovery, affordability is 
also considered when determining rates as the PPBS process 
allocates scare resources to NWCF customers.  Once they are 
set the rates cannot be easily changed during the year of 
execution.  All of these factors make achieving the goal of 
zero NOR a difficult target to hit. 
The primary goal of the research was to determine 
which of the input variables (workload norms, workload 
allocation, or rate setting) had the most influence on the 
bottom line at the NADEPs.  This becomes important for 
managers as the complexity of the organization increases.  
Managers are less able to be involved in all the details of 
decision making because they simply do not have the time to 
stay current on every detailed aspect of the organization.  
As such, the decision maker has a limited amount of time 
and should concentrate his efforts on the situations that 
offer the highest return for his investment of time.  
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Knowing which variables have the most influence on the 
bottom line allows managers to focus more effectively on 
those issues that provide the best possible return for the 
investment of management time. 
B. RESEARCH QUESTIONS  
1. Primary 
Which of the three main input variables (stabilized 
rates, workload standards, or workload allocation) has the 
most influence on the outcome of the net operating result?  
The sensitivity analysis seems to point to the fact that 
changes to workload norms have the largest impact on 
operating result for both the aircraft and engine work 
centers.  That trend is evidenced for all three years 
included in the study as seen in Table 2.  For the aircraft 
work center, the results of the sensitivity analysis for 
workload allocation seem to support the argument that NOR 
is less affected by workload allocation than other factors.  
However, for the engines work center, the results are not 
as concrete.  The sensitivity plots for workload changes in 
both 1999 and 2001 do not provide statistically significant 
results.  The models could be made better by including more 
data points for a longer period of time.  This finding is 
counterintuitive based on the interviews, as it would seem 
more logical for workload allocation to have a large effect 
on the operating results for the reasons mentioned in the 
previous section.  Since stabilized rates are a function of 
the workload norms and the projected volume of workload, 
the sensitivity of NOR to changes in rate were included for 
comparison purposes only.  The rates cannot be changed 




How effective are the current models at achieving the 
desired results?  One can see from the variance analysis 
that the swings from positive to negative are often very 
large.  It would appear that the existing models do not 
make gradual changes to keep the NOR oscillating close to 
zero.  The analysis seems to indicate that the norms are 
probably not set correctly.  The consistent unfavorable 
efficiency variance either indicates that the employees are 
working inefficiently, or the norms are set too low.  This 
is particularly noticeable for the aircraft, where the 
unfavorable efficiency variance resulted in costs exceeding 
expectations by an average of over 15%.  This finding is 
also counterintuitive because of the overwhelming 
confidence expressed by interviewees about the norm setting 
process. It is surprising however, that the algorithm for 
setting norms does not specifically factor in age of the 
aircraft.  The H-46, which is the oldest aircraft, accounts 
for the largest unfavorable efficiency variance in both 
absolute and percentage terms.  
The strong trend in unfavorable labor rate variance 
might lead to the conclusion that standard labor rates are 
set too low.  Even though higher authority provides the 
labor acceleration rate, the mix of wage earners should be 
known by the NADEP and a more accurate labor rate should be 
determined.  The analysis also seems to suggest that the 
variance due to changes in rates appears extreme.  For 
example, in 1999 and 2000 the aircraft work center had a 
collective $3 million and $3.5 million unfavorable overhead 
rate variance respectively, but in 2001 the same work 
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center experienced a favorable overhead rate variance of 
over $3.6 million.  In order to determine if the long term 
trend is cyclical an analysis would have to be completed 
for a much longer period of time. 
In general the existing models seem to provide rates 
that result in either feast or famine.  However, the 
process as described above is not as simple as just 
determining a rate that accounts for zero NOR.  The PPBS 
process and other political factors ultimately affect the 
approved rates.  Since this research did not specifically 
model the interrelationships between the PPBS process, the 
political environment, and the existing models, it is 
difficult to determine in absolute terms how effective the 
existing models are.   
Where should management focus its attention to get the 
most return on effort?  As indicated by the sensitivity 
analysis, the variable that appears to be most influential 
to changes in the outcome of NOR is workload standard.  
Additionally, the variance analysis strongly suggests that 
the norms are currently not set properly.  A suggestion for 
management would be to take a close look at the algorithm 
used to determine workload standards and focus attention on 
getting that piece of the puzzle correct.  Specifically it 
may be worth looking at the long term trend in actual hours 
required for aircraft to determine if a factor could be 
determined to expressly account for the age of the 
aircraft. 
Can existing data be used to develop a new forecasting 
model?  The data that were provided could be used to 
develop a more robust regression model to predict costs.  
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The main limitation to the model used in this research was 
the limited number of data points.  If enough years of data 
could be found to generate thirty or more data points, then 
a much better model would result.  Modelers would 
definitely have to consider the effects of inflation when 
developing a model that covers such a large segment of 
time.  Given the relationships between the PPBS process and 
the business operations at the NADEP however, development 
of a purely mathematical model may not necessarily provide 
“better” results.  A total systems model that incorporated 
the more qualitative effects of organizational structure, 
internal and external policy decisions, public law, and 
distributing limited resources, would produce a much more 
insightful model.  For example, regardless of how 
accurately the NADEP could predict rates and workload, the 
fact is that funding is limited and NADEP might not have 
access to the resources due to a change in priority or some 
other external mandate. 
  
C. RECOMMENDATIONS FOR FURTHER RESEARCH 
Business operations at all working capital fund 
activities are, and will continue to be, of great interest 
to the Congress due to the sheer size of the resources 
involved.  Additionally, the current trend in out-sourcing 
commercial activities to the private sector will most 
likely continue.  For NADEPs to remain a viable agency they 
must develop better methods of predicting operating 
results.   
(1) Do other activities, NADEPs, shipyards, supply 
accounts, have similar drastic fluctuations in NOR?  
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Research could be completed similar to this research to 
determine if the results found here could be duplicated at 
other NWCF activities.  That may shed some light on whether 
the problems are systemic or a function of some other 
factors. 
(2) Develop a systems model to integrate the effects 
of the rate setting process with the PPBS and other 
external influences.      




















APPENDIX A. REPRESENTATIVE RAW DATA 
This Appendix includes a representative look at the 
raw data that were used as the starting point.  A snapshot 
of the information for aircraft, engines, workload and 
norms is included in the following pages.  The information 
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APPENDIX B. REPRESENTATIVE WORKING DATA 
This Appendix includes a snapshot of the data after 
they were manipulated to take out the variables that were 
not affected by changes to workload norms, workload 
projections, or stabilized rates.  The author, using the 
data provided by NADEP Cherry Point, generated the data in 
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APPENDIX C. SENSITIVITY PLOTS 
This Appendix contains the printout of the sensitivity 
plots for the variables that were changed.  For each graph, 
the three plotted points correspond to the actual value, 
the actual value plus ten percent, and the actual value 
minus ten percent.  The net operating result, dependent 
variable, is represented on each graph along the y-axis.  
The changing, independent, variable is represented along 
the x-axis.  Each graph was generated using Minitab 
software and the regression analysis was done simply to 
provide the slope of each best fitting line.  There are 
separate graphs for the variables workload norms, workload 
projections, and stabilized rates for each year and for 
both aircraft and engine work centers.  Each graph and the 
corresponding regression are included on separate pages for 





Plot: NOR versus Aircraft Norms in 1999 
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Regression Analysis: NOR versus Aircraft Norms in 1999 
 
 
The regression equation is 
nor 99 = -36211847 + 48.3 norms 99 
 
Predictor        Coef     SE Coef          T        P 
Constant    -36211847     2399948     -15.09    0.042 
norms 99       48.285       3.687      13.10    0.049 
 
S = 338277      R-Sq = 99.4%     R-Sq(adj) = 98.8% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 1.96300E+13 1.96300E+13    171.54    0.049 
Residual Error     1 1.14431E+11 1.14431E+11 
Total              2 1.97444E+13 
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Plot: NOR versus Aircraft workload projections in 1999 
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Slope = 21.9 
 
 
Regression Analysis: NOR versus Aircraft workload projections in 1999 
 
 
The regression equation is 
nor 99a =11359327 - 21.9 wrkld 99 
 
Predictor        Coef     SE Coef          T        P 
Constant     11359327     1851897       6.13    0.103 
wrkld 99      -21.915       2.484      -8.82    0.072 
 
S = 233865      R-Sq = 98.7%     R-Sq(adj) = 97.5% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 4.25699E+12 4.25699E+12     77.83    0.072 
Residual Error     1 54692852878 54692852878 
Total              2 4.31168E+12 
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Plot: NOR versus Aircraft stabilized rate in 1999 
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Regression Analysis: NOR versus Aircraft stabilized rate in 1999 
 
 
The regression equation is 
nor 99b = -52646215 + 649009 rate 99 
 
Predictor        Coef     SE Coef          T        P 
Constant    -52646215         130 -403818.15    0.000 
rate 99        649009           2  369709.21    0.000 
 
S = 18.37       R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 4.61312E+13 4.61312E+13 1.367E+11    0.000 
Residual Error     1         338         338 




Plot: NOR versus Aircraft norms in 2000 
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Regression Analysis: NOR versus Aircraft norms in 2000 
 
 
The regression equation is 
nor 00 = -31598498 + 49.9 norms 00 
 
Predictor        Coef     SE Coef          T        P 
Constant    -31598498     2756574     -11.46    0.055 
norms 00       49.890       6.091       8.19    0.077 
 
S = 388546      R-Sq = 98.5%     R-Sq(adj) = 97.1% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 1.01284E+13 1.01284E+13     67.09    0.077 
Residual Error     1 1.50968E+11 1.50968E+11 




Plot: NOR versus Aircraft workload projections in 2000 
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Regression Analysis: NOR versus Aircraft workload projections in 2000 
 
 
The regression equation is 
nor 00a = 3892261 - 19.7 wrkld 00 
 
Predictor        Coef     SE Coef          T        P 
Constant      3892261     3386089       1.15    0.456 
wrkld 00      -19.686       5.153      -3.82    0.163 
 
S = 510084      R-Sq = 93.6%     R-Sq(adj) = 87.2% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 3.79786E+12 3.79786E+12     14.60    0.163 
Residual Error     1 2.60186E+11 2.60186E+11 
Total              2 4.05804E+12 
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Plot: NOR versus Aircraft stabilized rate in 2000 
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Regression Analysis: NOR versus Aircraft stabilized rate in 2000 
 
 
The regression equation is 
nor 00b = -44168334 + 451069 rate 00 
 
Predictor        Coef     SE Coef          T        P 
Constant    -44168334       13109   -3369.42    0.000 
rate 00        451069         170    2660.24    0.000 
 
S = 1848        R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 2.41580E+13 2.41580E+13 7.077E+06    0.000 
Residual Error     1     3413644     3413644 
Total              2 2.41580E+13 
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Plot: NOR versus Aircraft norms in 2001 
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Regression Analysis: NOR versus Aircraft norms in 2001 
 
 
The regression equation is 
nor 01 = -27203576 + 50.9 norms 01 
 
Predictor        Coef     SE Coef          T        P 
Constant    -27203576     1295910     -20.99    0.030 
norms 01       50.885       2.486      20.47    0.031 
 
S = 182660      R-Sq = 99.8%     R-Sq(adj) = 99.5% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 1.39827E+13 1.39827E+13    419.09    0.031 
Residual Error     1 33364556822 33364556822 




Plot: NOR versus Aircraft workload projections in 2001 
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Regression Analysis: NOR versus Aircraft workload projections in 2001 
 
 
The regression equation is 
nor 01a =20422612 - 45.7 wrkld 01 
 
Predictor        Coef     SE Coef          T        P 
Constant     20422612      122606     166.57    0.004 
wrkld 01     -45.6929      0.2653    -172.24    0.004 
 
S = 16981       R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 8.55414E+12 8.55414E+12  29665.06    0.004 
Residual Error     1   288357337   288357337 




Plot: NOR versus Aircraft stabilized rate in 2001 
 
 
         -                                                        * 
         - 
  3000000+ 
         - 
 nor 01b - 
         - 
         - 
        0+ 
         -                              * 
         - 
         - 
         - 
 -3000000+ 
         - 
         - 
         - 
         -    * 
           --------+---------+---------+---------+---------+--------rate 01  
                84.0      87.5      91.0      94.5      98.0 
 
Slope = 51.9 
 
 
Regression Analysis: NOR versus Aircraft stabilized rate in 2001 
 
 
The regression equation is 
nor 01b = -48117199 + 519398 rate 01 
 
Predictor        Coef     SE Coef          T        P 
Constant    -48117199          75 -639239.21    0.000 
rate 01        519398           1  633196.47    0.000 
 
S = 10.61       R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 4.51723E+13 4.51723E+13 4.009E+11    0.000 
Residual Error     1         113         113 




Plot: NOR versus Engine norms in 1999 
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Regression Analysis: NOR versus Engine norms in 1999 
 
 
The regression equation is 
N NOR 99 = -12831086 + 90.4 Norms 99 
 
Predictor        Coef     SE Coef          T        P 
Constant    -12831086     5027841      -2.55    0.238 
Norms 99        90.44       31.17       2.90    0.211 
 
S = 708690      R-Sq = 89.4%     R-Sq(adj) = 78.8% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 4.22762E+12 4.22762E+12      8.42    0.211 
Residual Error     1 5.02242E+11 5.02242E+11 
Total              2 4.72986E+12 
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Plot: NOR versus Engine workload projections in 1999 
 
 
         -   * 
         - 
  2100000+ 
         - 
 W NOR 99- 
         - 
         -                                                     * 
  1750000+ 
         - 
         - 
         - 
         - 
  1400000+ 
         - 
         - 
         - 
         -                            * 
           +---------+---------+---------+---------+---------+------Wrkld 99 
       69000     72000     75000     78000     81000     84000 
 
Slope = 27.3 
 
 
Regression Analysis: NOR versus Engine workload projections in 1999 
 
 
The regression equation is 
W NOR 99 = 3822041 - 27.3 Wrkld 99 
 
Predictor        Coef     SE Coef          T        P 
Constant      3822041     5288881       0.72    0.602 
Wrkld 99       -27.27       68.37      -0.40    0.758 
 
S = 726292      R-Sq = 13.7%     R-Sq(adj) = 0.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 83926324329 83926324329      0.16    0.758 
Residual Error     1 5.27500E+11 5.27500E+11 
Total              2 6.11426E+11 
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Plot: NOR versus Engine stabilized rate in 1999 
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Regression Analysis: NOR versus Engine stabilized rate in 1999 
 
 
The regression equation is 
R NOR 99 = -14698224 + 160749 Rate 99 
 
Predictor        Coef     SE Coef          T        P 
Constant    -14698224           0          *        * 
Rate 99        160749           0          *        * 
 
S = 0           R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 5.01010E+12 5.01010E+12         *        * 
Residual Error     1           0           0 
Total              2 5.01010E+12 
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Plot: NOR versus Engine norms in 2000 
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Regression Analysis: NOR versus Engine norms in 2000 
 
 
The regression equation is 
N NOR 00 = -16410615 + 92.3 Norms 00 
 
Predictor        Coef     SE Coef          T        P 
Constant    -16410615      169733     -96.68    0.007 
Norms 00       92.331       1.033      89.34    0.007 
 
S = 23924       R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 4.56841E+12 4.56841E+12   7981.63    0.007 
Residual Error     1   572365734   572365734 
Total              2 4.56898E+12 
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Plot: NOR versus Engine workload projections in 2000 
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Regression Analysis: NOR versus Engine workload projections in 2000 
 
 
The regression equation is 
W NOR 00 = 160583 - 12.3 Wrkld 00 
 
Predictor        Coef     SE Coef          T        P 
Constant       160583      101077       1.59    0.358 
Wrkld 00     -12.3423      0.8585     -14.38    0.044 
 
S = 13365       R-Sq = 99.5%     R-Sq(adj) = 99.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 36917781264 36917781264    206.69    0.044 
Residual Error     1   178618528   178618528 
Total              2 37096399793 
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Plot: NOR versus Engine stabilized rate in 2000 
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Regression Analysis: NOR versus Engine stabilized rate in 2000 
 
 
The regression equation is 
R NOR 00 = -17862569 + 163691 Rate 00 
 
Predictor        Coef     SE Coef          T        P 
Constant    -17862569           0          *        * 
Rate 00        163691           0          *        * 
 
S = 0           R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 5.50136E+12 5.50136E+12         *        * 
Residual Error     1           0           0 
Total              2 5.50136E+12 
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Plot: NOR versus Engine norms in 2001 
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Regression Analysis: NOR versus Engine norms in 2001 
 
 
The regression equation is 
N NOR 01 = -10598179 + 94.1 Norms 01 
 
Predictor        Coef     SE Coef          T        P 
Constant    -10598179     3620914      -2.93    0.210 
Norms 01        94.11       30.45       3.09    0.199 
 
S = 510376      R-Sq = 90.5%     R-Sq(adj) = 81.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 2.48751E+12 2.48751E+12      9.55    0.199 
Residual Error     1 2.60484E+11 2.60484E+11 
Total              2 2.74800E+12 
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Plot: NOR versus Engine workload projections in 2001 
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Regression Analysis: NOR versus Engine workload projections in 2001 
 
 
The regression equation is 
W NOR 01 = 2295700 - 23.1 Wrkld 01 
 
Predictor        Coef     SE Coef          T        P 
Constant      2295700     4032213       0.57    0.671 
Wrkld 01       -23.15       53.60      -0.43    0.740 
 
S = 499566      R-Sq = 15.7%     R-Sq(adj) = 0.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 46539700653 46539700653      0.19    0.740 
Residual Error     1 2.49567E+11 2.49567E+11 
Total              2 2.96106E+11 
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Plot: NOR versus Engine stabilized rate in 2001 
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Regression Analysis: NOR versus Engine stabilized rate in 2001 
 
 
The regression equation is 
R NOR 01 = -12443219 + 118510 Rate 01 
 
Predictor        Coef     SE Coef          T        P 
Constant    -12443219           3 -4.296E+06    0.000 
Rate 01        118510           0 4646796.14    0.000 
 
S = 0.4082      R-Sq = 100.0%    R-Sq(adj) = 100.0% 
 
Analysis of Variance 
 
Source            DF          SS          MS         F        P 
Regression         1 3.59879E+12 3.59879E+12 2.159E+13    0.000 
Residual Error     1           0           0 





























THIS PAGE INTENTIONALLY LEFT BLANK 
  75
LIST OF REFERENCES 
1. Office of the Secretary of Defense, Comptroller website 
located at www.dtic.mil/comptroller/icenter.dwcf referenced 
on 3 Sep 2002 
 
2. Department of Defense Financial Management Regulation 
(DoD FMR) Volume 11B. 
 
3. Bestercy, Robert J., Evaluating Forecasting Methods for 
Cash Management in the Navy Working Capital Fund, Masters 
Thesis, NPS Monterey CA, 1998. 
 
4. GAO/AIMD-94-132 Defense Business Operations Fund. 
 
5. Defense Working Capital Handbook from the Secretary of 
Defense, Comptroller website located at 
www.dtic.mil/comptroller/icenter/dwcf/dhintro.htm 
referenced on 3 Sep 2002 
 
6. Department of Defense Financial Management Regulation 
(DoD FMR) Volume 2B. 
 
7. Kemp, Robert, Interview, Assistant Business Financial 
Manager, NADEP Cherry Point, 22 Aug 2002. 
 
8. GAO/AIMD-97-134 Foreign Military Sales. 
 
9. Kemp, Robert, Presentation, Assistant Business Financial 
Manager, NADEP Cherry Point. 
 
10. Vanderwende, Jim, Interview, NAVAIR 6.0, 27 Aug 2002. 
 
11. Brigham, Eugene F., Gapenski, Louis C., Ehrhardt, 
Michael C., Financial Management Theory and Practice 9th 
ed., The Dryden Press, 1999.  
 
12. Liao, Shu S., unpublished manuscript, professor, Naval 
Postgraduate School. 
 
13. Maher, Michael W., Deakin, Edward B., Cost Accounting 
4th ed., Irwin press, 1994. 
 
14. Banks, Victor, E-mail, engineering department, NADEP 
























THIS PAGE INTENTIONALLY LEFT BLANK 
 
  77
INITIAL DISTRIBUTION LIST 
1. Defense Technical Information Center 
Ft. Belvoir, Virginia  
 
2. Dudley Knox Library 
Naval Postgraduate School 
Monterey, California  
 
3. Marine Corps Representative 
Naval Postgraduate School 
Monterey, California 
 
4. Director, Training and Education 
 MCCDC, Code C46 
Quantico, Virginia  
 
5. Director, Marine Corps Research Center 
 MCCDC, Code C40RC 
Quantico, Virginia  
 
6. Marine Corps Tactical Systems Support Activity 
 (Attn: Operations Officer) 
Camp Pendleton, California 
 
7. John E. Mutty 
Naval Postgraduate School 
Monterey, California 
 
8. Shu S. Liao 
Naval Postgraduate School 
Monterey, California 
 
9. Joseph G. San Miguel 
 Naval Postgraduate School 
 Monterey, California 
 
10. Robert Kemp 
 Naval Aviation Depot 
 Cherry Point, North Carolina 
 
